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Vegetation Maintenance 

 Vegetation maintenance clearing is required on Soft 

Bottom Channels and levees  
 

1. To provide flood protection for County residents 
 

2. To comply with USACE Operation & Maintenance 

Manual 
 

3. To comply with USACE Levee Safety Program 
 

4. To comply with FEMA Levee Certification Program 
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Overview 

Purpose of the hydraulic study 
 

Design requirements for flood protection 
 

Hydraulic software and modeling  
 

Manning’s roughness coefficient 
 

Examples of hydraulic analysis 
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Hydraulic Software 

U.S. Army Corps of Engineers HEC-RAS software 

Developed by the Hydrologic Engineering Center 

Peer-reviewed 

Widely used and accepted 

Available free of charge 
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HEC-RAS 

User interacts through a graphical user interface 

(GUI) 

Compute water surface profiles 

Energy losses evaluated by friction (Manning's 

equation) 
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HEC-RAS 
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he = hydraulic 

losses 



HEC-RAS 
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Developing A Hydraulic Model 

with HEC-RAS 
 Geometric data 

 As-built plans, field surveys, LiDAR 

 Defines channel shape 

 Bridges, culverts, etc. 

 Manning’s roughness coefficient (n-value) 

 

 Flow data 
 At least one flow rate 

 Can be changed at any cross-section 

 

 Boundary conditions 
 Establishes starting water surface conditions 

 Required at open ends of the river system 
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Manning’s 

Roughness Coefficient 
 Very significant in computing water surface profiles 

 Estimated using formula developed by Cowan (1956) 

 

n = (nb + n1 + n2 + n3 + n4)m 

Where: 

 

nb = a base value of n for a straight, uniform, smooth channel in natural materials, 

n1 = a correction factor for the effect of surface irregularities, 

n2 = a value for variation in the shape and size of the channel cross section, 

n3 = a value for obstructions, 

n4 = a value for vegetation and flow conditions, and 

m = a correction factor for meandering of the channel 

 

 Adjustments based on field site observations 

 

Source: Guide for Selecting Manning's Roughness Coefficients for Natural Channels and Flood Plains (USGS, 1984)  
13 
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Source: Guide for Selecting Manning's Roughness Coefficients 

for Natural Channels and Flood Plains (USGS, 1984)  
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17 Source: Guide for Selecting Manning's Roughness Coefficients for Natural Channels and Flood Plains (USGS, 1984)  

 



Summary of 

Modeling Procedures 

 Develop HEC-RAS model 

 Estimate Manning’s roughness coefficients 

 Calculate water surface elevations 

 Compare results to design conditions 

 Determine if channel has capacity 

 Show examples 
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Modeled Scenarios 
 Existing Vegetation Scenario 

○ Developed for every reach  

○ Based on existing vegetation levels prior to maintenance activities 

○ If no excess capacity, looked at a clear channel scenario 

○ If excess capacity, further modeling done using recommendation scenario 

 

 Clear Channel Scenario 

○ Developed for reaches found to have insufficient capacity under existing vegetation levels 

○ Assumed no vegetation located within the channel (design condition) 

○ If still insufficient capacity, no further modeling performed 

○ If excess capacity available, further modeling done assuming vegetation condition less than 

existing  

 

 Recommendation Scenario 

○ Developed if reach had sufficient channel capacity under existing vegetation or clear channel 

scenario 

○ Vegetation levels based on recommendations by biologist 

○ Manning’s n-values adjusted accordingly to account for additional vegetation 

○ Hydraulics checked to ensure sufficient capacity maintained along the reach 
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Reach 25 – Lower LA River 

 Willow Street to Pacific Coast Highway 

 Constructed by U.S. Army Corps of Engineers in 1955 

 Improved by Corps in 1998 as part of the LACDA 

Project 

 Designed for 133-year flood protection (182,000 cfs) 

 HEC-RAS model developed by Corps in 2004 

 

 

20 



 

21 



 

22 



 

23 



Open Water 

nb = 0.025 (firm soil) 

No adjustment factors 

n = 0.025 

Weeds, grasses, small shrubs, 

cattails on fringe  

nb = 0.025 (firm soil) 

n4 (vegetation) = 0.006 (small)  

n = 0.031 

Channel Bank  

nb = 0.040 (rip-rap) 

No adjustment factors 

n = 0.040 

Cattails, small shrubs  

nb = 0.025 (firm soil) 

n4 (vegetation) = 0.010 (med)  

n = 0.035 
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n=0.040 n=0.031 n=0.025 n=0.035 n=0.040 
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Reach 25 – Lower LA River 

2004 Corps Study (n=0.028) 

WSE with Vegetation 
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Reach 25 – Lower LA River 

Sensitivity ± 5% of n-value 



Reach 24 – Compton Creek 

 Alameda Street to LA River confluence 

 Constructed by U.S. Army Corps of Engineers in 1955 

 Improved by Corps in 1998 as part of the LACDA 

Project (710 Fwy to LA River confluence) 

 Increased capacity to 17,300 cfs by addition of parapet 

walls 

 Upstream capacity is 13,750 cfs 

 100-Year Flood is 16,500 cfs 

 HEC-RAS model developed by Corps in 2011 
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Reach 24 – Compton Creek 

2011 Corps Study 

(Q=13,750 cfs, n=0.025) 

100-Yr Flood = 16,500 cfs 

(Clear channel, n=0.025) 
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Reach 24 – Compton Creek 



Reach 15 – Pacoima Wash 

 Parthenia Street to Marson Street 

 Built by LACFCD in 1956 

 HEC-RAS model developed from as-built plans 

 Design Flow is 4,460 cfs 
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Reach 15 – Pacoima Wash 

WSE for clear channel 

WSE with vegetation 
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Reach 15 – Pacoima Wash 



USACE 
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